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Physician Division of Labor and Patient Selection for Outpatient
Procedures
Abstract
Little is known about the ability of incentives to influence decisions by physicians regarding choices of settings
for care delivery. In the context of outpatient procedural care, the emergence of freestanding ambulatory
surgery centers (ASCs) as alternatives to hospital-based outpatient departments (HOPDs) creates a unique
opportunity to study this question. We advance a model where physicians’ division of labor between ASCs
and HOPDs affects the medical complexity of patients treated in low-acuity settings (i.e. ASCs). Analyses of
outpatient surgical procedure data show that physicians working exclusively in low-acuity settings (i.e. ASCs)
treat patients of significantly higher medical complexity in these settings than do physicians who also practice
in higher-acuity settings (i.e. HOPDs). This discrepancy shrinks with increasing procedural risk and with
increasing distance between ASCs and acute care hospitals.
Keywords
outpatient care, patient selection, physician behavior
Disciplines
Health Economics | Health Services Research | Medical Education | Other Public Health





















































the  health  economics  literature  (Arrow,  1963;  McGuire,  2000).    Seminal  work  in  this  area  has  focused  on  demand 










of diagnostic and therapeutic procedures.    In particular, patient visits to  freestanding ambulatory surgery centers  (ASCs), 
facilities physically separate from acute‐care hospitals,  increased by 300 percent between 1996 and 2006 (Cullen, Hall, & 














agency,  where  physicians  derive  utility  from  both  clinical  appropriateness  and  monetary  rewards,  to  show  that  the 
opportunity cost of providing care in one location versus another depends on the physician’s division of labor. Non‐splitters 
face a  relatively greater opportunity cost of  referring high‐risk patients  to HOPD‐based care. As a consequence, splitters 
would deliver  care  to higher‐risk patients overall, but  to  lower‐risk patients within ASCs,  compared  to  their non‐splitter 
counterparts. The  first prediction  stems  from  the appropriateness of HOPDs  for patients with elevated  surgical  risk. The 
second prediction  stems  from  the higher profitability of a  self‐referral  compared with an out‐referral. Moreover, as  the 






level Charlson Comorbidity  Index,  (Charlson  et  al,  1987; Quan  et  al,  2005), a  common measure of medical  severity,  to 
quantify the patient‐level operative risk observable to the physician. We use a rich set of area, facility, patient, physician, 
and procedure variables to study the relationship between physician splitter status and patients’ setting selection on risk.  
As  risk  selection  behaviors  may  be  endogenous  to  splitter  status,  we  instrument  for  splitter  status  using  an  indicator 
variable that equals one if the physician completed medical training in Florida and zero if the physician completed medical 
training in a different state in the U.S. Medical training in Florida is highly correlated with retaining admitting privileges in 
hospital  outpatient  departments,  which  we  hypothesize  may  be  due  to  preservation  of  professional  networks  and 







As expected, we  find  that,  compared  to non‐splitters,  splitters  treat more medically  complex patients   overall, with  the 
most  complex patients being  concentrated  in  the HOPD  setting;   within ASCs, we  find    risk profiles  to be  lower among 





All  results  are  consistent  for  cross‐sectional  regressions  and  for  those  using  county  fixed‐effects,  which  account  for 
potential confounding of  the relationship between splitter status and risk selection by variation across  individual ASCs  in 
given  geographical  regions.  Our  results  persist  under  our  instrumental  variable  strategy,  which  account  for  potential 




in  the opportunity  cost of  sending  a patient  to  the  alternate, more  resource‐intensive  setting of  the HOPD.  This  effect 
persists  despite  adjustment  for  procedure  factors,  secular  time,  physician  factors,  county  fixed  effects,  and  potential 
omitted variable bias.   Such observations provide a clear  illustration of deviation from perfect agency  in medical decision 
making, which extends beyond the quantity of care.  
 
The paper proceeds as  follows: section 2 presents a simple model of physician choice,  in which asymmetric  information 








context  in which  that procedure  is provided. While physicians  in our model act as agents  for patients  in  that  they help 
patients make decisions regarding the site of care, they also posses superior medical information regarding each patient’s 
risk of surgical complications and hence the most appropriate site for care. Information asymmetries allow physicians in our 
model  to act as  imperfect agents  for  their patients, deriving utility  from both  the clinical appropriateness as well as  the 
monetary  rewards  associated with  each  setting.  In  particular,  the  opportunity  cost  of  out‐referral  in  the  case  of  non‐





interval  [θL,  θH].  For  simplicity,  we  assume  that  information  asymmetry  between  surgeons  and  patients  are  such  that 
patients  cannot  observe  θ.1 Nevertheless,  all  patients  have  θL <  θ <  θH,  such  that  their  corresponding  value  of  surgery 
exceeds the value of not getting the procedure at all. Classic demand  inducement would suggest the potential for service 
provision to patients for whom the benefit from the intervention is extremely low (i.e. θ < θL) and/or patients for whom the 
surgical  risk  associated with  the  intervention  is  extremely  high  (i.e.  θ >  θH).  This model  ignores  such  extensive margins 




Procedures  in the  interval [θL, θC], where θC<θH, are clinically appropriate for ASCs while all procedures  in the  interval [θL, 
θH]  are  appropriate  for HOPDs.  The  cost  to  a physician of performing  a procedure  in  an ASC  is  lower  than  the  cost of 















are  higher  at  ASCs,  when Cθθ ≤ the  surgeon  will  always  decide  to  operate  in  an  ASC  and  her  utility  would  equal
)()( θθ AcpU −= . However, when  Cθθ > the  non‐splitter  surgeon will  choose  to  operate  in  an ASC  only  if  the  profit 
margins in the ASC,  )(θAcp − , outweigh the disutility from deviating from the clinically appropriate for ASCs, described as 
































Similarly, when  Cθθ > the splitter surgeon will choose to operate in an ASC only if the relatively higher margins in the ASC 








































For splitters, the  level of surgical risk, θS, above which a patient will be treated  in a HOPD  is the solution to the following 




CS cc θθθθα −=−⋅ . For non‐splitters, the level of surgical risk, θNS, above which a patient will out 
referred for surgery in a HOPD is the solution to the following condition:  )()( 2 NS
A
CNS cp θθθα −=−⋅ . Since  )(θHcp >
for any level of surgical risk, the cutoff point of patient risk chosen by a splitter for self‐referral to the HOPD is lower than 
that  for out‐referral chosen by a non‐splitter. The case of the non‐splitter  is similar to Blomqvist and Léger  (2005) where 
patients perceive their health status within broad  intervals, and as a result, primary care physicians have an  incentive to 
understate severity,  in order to prevent having to refer patients out to specialists. Moreover, the cutoff point for surgical 
risk chosen by both splitters and non‐splitters exceeds the clinically desired one. That is,   NSSC θθθ << . 
 
Figure  1  summarizes  these  results.  The  solid  line  maps  the  level  of  surgical  risk  to  the  utility  of  a  non‐splitter  (i.e.  a 
combination of the first and second expressions in Equations (1) and (2)). The dotted line maps the level of surgical risk to 
the utility of from treating a patient in HOPD (i.e. the third expression in Equation (2)). Hence, the splitter’s utility function is 
the external envelope (i.e. the solid  line up to θC and the dotted  line from θC to θH). The area of  interest  is the grey area 
(between θS and θNS) where patients seen by a splitter surgeon would be treated in a HOPD while patients seen by a non‐









third prediction  requires an objective measure of θC, which cannot be  calculated using administrative data and  requires 
detailed patient chart data.  
 


























and patient discharge  status. Procedure  coding uses Current Procedure Terminology  (CPT)  coding  and  the  International 
Classification  of  Disease‐9  (ICD‐9)  coding  system.  To  quantify  pre‐procedure  patient  risk,  we  calculated  the  Charlson 





















providing exclusively pediatric, psychiatric, or  rehabilitation  care, as we  considered  such  facilities  to be unlikely  to offer 
emergency services to procedural outpatients. We verified our results using web searches and AHCA directories. 
 
We obtained ASC  and hospital  addresses  from AHCA directories,  and  calculated  the point‐to‐point  (Euclidean) distance 
between each  location where a procedure occurred and the nearest acute‐care hospital  in operation at that time.   Note 
that  since  HOPDs  are  located  in  hospitals,  all  HOPD‐to‐ED  distances  are  zero.    We  focused  exclusively  on  common 














may be  referred either  to an ASC or an HOPD based on pre‐procedure  risk  factors. Third,  these procedures are  typically 
provided  by  gastroenterologists,  a  group  of  specialized  physicians  with  similar  amounts  of  training,  allowing  for 
comparisons of decision‐making among physicians with comparable  levels of  training.   Finally, we duplicated all analyses 
using a subset of our data, restricted to patients undergoing screening colonoscopy for colon cancer.9 The American Cancer 









we  also  examined  the  percentage  of  cases  performed  by  each  physician  at  an  ASC  by  calendar  quarter  to  rule  out 
misclassification  of  physicians  switching  from  an  all‐ASC  (or  HOPD)  to  an  all‐HOPD  (or  ASC)  practice  as  splitters.  We 
excluded low volume physicians, defined as providing fewer than 150 procedures over the entire study period.   
 


















We  identified 192 ASCs and 196 HOPDs  in our dataset. 57.8 percent of ASCs where  less than a mile away  from an acute 
hospital, with fewer than 1% of ASCs located on that hospital campus.  The average distance from acute care hospitals for 
the remaining ASCs was 2.8 miles, with the greatest distance between an ASC and the nearest hospital being 12.8 miles. 
Excluding cases performed by physicians working only  in HOPDs, which were not  included  in our regression analyses, the 
average ASC had more visits per month  than did  the average HOPD  (190.5 vs. 72.3), despite a  lower average number of 
physicians at ASCs versus HOPDs (6.41 vs. 9.35).     
 
Table 1  reports  summary  statistics  for patients  cared  for by  splitter and non‐splitter physicians  for both  the  full patient 
sample and for a sample undergoing screening colonoscopy only. Medical complexity was highest among patients receiving 
care  in  HOPDs.  Within  ASCs,  non‐splitters  cared  for  patients  of  greater  medical  severity  than  did  splitters.  Significant 







eight  times greater  for  those  treated  in HOPDs compared with  those  treated  in ASCs. Comparing patients  treated within 
ASCs  by  splitters  and  non‐splitters,  average  Charlson  Score  is  consistently  greater  for  those  patients  treated  by  non‐


















(4)    tkjiktjitkjikjStkji MPXSY ,,,,,,,,,, εμφδγθβ +++⋅+⋅+⋅+⋅= , where 
 
tkjiY ,,, corresponds to the Charlson Comorbidity Index score for patient  i, physician j, county k, in period t. The coefficient, 
Sβ , on the splitter variable,  kjS , , captures the extent to which splitters select patients with lower (or higher) surgical risk 
at  ASCs.  tkjiX ,,,   is  a  vector  of  specific  encounter  characteristics,  including  insurance  status,  principal  CPT  code,  and 
presence of additional CPT codes to indicate higher levels of procedural complexity.  iP  is a vector of patient characteristics; 
jM   is  a  vector  of  physician  characteristics,  including  years  in  practice,  presence  of  fellowship‐level  training  in 
gastroenterology, and graduation from a U.S.‐based medical school.  tφ are time fixed‐effects, corresponding to the twelve 













Our  study will directly address  two  important  sources of bias  in assessing differences  in  risk  selection across  these  two 
physician  groups  (splitters  and  non‐splitters).  First,  the  effect  of  variation  across  geographical  areas may  confound  the 
relationship between splitter status and patient risk profiles. For example,  if non‐splitters tend to work  in ASCs  located  in 
neighborhoods with older or higher‐risk patients, non‐splitters may appear  to  take on more  risks. Similarly, as ASC’s are 
located at varying distances  from acute‐care hospitals, variation may exist  in  the  time  required  to  transport patients  to 
emergency  care  resources  in  the  event  of  a  complication.  To  address  these  potential  confounding  effects, we will  use 
county fixed‐effects analyses to compare splitters and non‐splitters within a given area.  
 
Second,  selection  of  patients  based  on  risk may  be  endogenous  to  splitter  or  non‐splitter  status.  For  example,  if  non‐
splitters are less risk‐averse than splitter physicians, or more highly skilled at providing care in ASC, patient risk profiles and 











Even with  the use of  instrumental  variables  and  county  fixed‐effects models, our  analysis  relies on  comparisons  across 
groups of physicians, and  is unable  to address patterns of risk selection within  individual physicians. To directly examine 
variation  within  individual  physicians  in  the  selection  of  settings  on  patient  risk,  we  exploit  the  fact  that  splitters,  by 




to additional time required for transport to care, and, consequently, an  increased potential for delays  in required care  in 
the event of a complication. 
 
We begin with  the  choice of  setting  (ASC  vs. HOPD) within  individual  splitter physicians. Note  that  the  sample  includes 
procedures  performed  in  both ASCs  and HOPDs,  but  is  restricted  only  to  physicians who  operate  in  both  settings  (i.e. 
splitters). The following model is estimated: 
 
(5)    tjijtitjitjAtji MXASCY ,,,,,,, εψφγθβ +++⋅+⋅+⋅= , where  
 
the coefficient, Aβ , on the setting variable,  tjASC , , captures the extent to which treating a patient in an ASC is associated 












(6)     tjijtitjitjDtji MXDY ,,,,,,, εψφγθβ +++⋅+⋅+⋅= ,  
where  instead  of  a  dichotomous  variable  for  setting  of  care,  tjD , is  the  distance,  in miles,  between  each ASC  and  the 




from an emergency department  is associated with  lower    (or higher)  surgical  risk  for a given physician. ψj are physician 
fixed‐effects,  developed  as  dummy  variables  corresponding  to  each  physician’s medical  license  number,  to  control  for 
variation in risk selection within physicians (results are reported in the lower panel of Table 4). 
 
Finally, we  are  interested  in  the  case‐level  risk  for non‐splitters  and  splitters  as  the distance between  the ASC  and  the 
nearest  acute‐care  hospital  increases.  Similar  to  (4)  the  analysis  considers  only  procedures  performed  in ASCs  by  both 
splitters and non‐splitters. We use the following model: 
 
(7)    ( ) tkjiktjitkjitjkjtjDkjStkji MPXDSDSY ,,,,,,,,,,,,, εμφδγθαββ +++⋅+⋅+⋅+⋅⋅+⋅+⋅= ,  
 
where the coefficient, α , on the interaction of splitters and distance captures the extent to which splitters select patients 





definitions  and  five  regression  models  for  each  one  of  these  samples  in  Tables  2  through  7.  We  use  two  alternative 
definitions of procedures: the right hand side of each table considers outpatient gastrointestinal endoscopy procedures, the 
left hand  side of each  table  considers only  screening  colonoscopies  for  colon  cancer,  a  set of procedures with uniform 






controls, columns    [2] and  [7]  report  results  from a model with  the  full  set of controls described above  (excluding age), 





Table 2 presents  results  from estimating eq.  (4)  regressing  the Charlson Comorbidity  Index  scores on physician  splitting 
status  and  other  controls.  Among  all  UE  and  colonoscopy  patients  all  models  show  splitters  to  perform  outpatient 
procedures on patients with  lower Charlson  Index  score  compared with non‐splitters.  In  the  fully  saturated model, we 
found patients receiving care from non‐splitters to have a 0.0168 points higher Charlson Index score (42% higher). Similar 
results were obtained  in samples stratified by age  (below age 65 versus age 65 and over), with the  largest magnitude of 
difference  in patient  risk being  in patients over 65, where Charlson scores were 44.9% higher  for patients  receiving care 
from non‐splitters. Identical specifications restricted to screening colonoscopy for colon cancer produced results similar in 
direction  but  about  four  times  greater  in magnitude, with  the  fully‐saturated models  estimating  case  risk  among  non‐
splitters to be 182.5% (full sample) and  168.2% (age 65 and over)  higher in Charlson score.14 
 






























Expanding our analytic  sample  to all  facilities  (ASCs and HOPDs) while  limiting  it  to  splitters,  the upper panel of Table 6 
presents results estimating eq. (5) above. Among EGD and colonoscopy patients, we found splitters to consistently provide 
care  to  lower‐risk patients  in ASCs,  results which were  robust  to all above controls, as well as physician  fixed‐effects,  in 
samples including all patients as well as those restricted to patients aged 65 and over. Differences in risk profiles between 
ASC and HOPD patients were most pronounced  in patients aged 65 or older, with  the  fully‐saturated models predicting 
                                                            














and  remained consistent across all  regression models. As  in  the comparisons of  risk across  settings,  these  findings were 
most pronounced  in the fully‐saturated, physician fixed‐effects models for patients aged 65 or older, where an additional 





changing  distance  on  risk  selection  according  to  the  physician’s  division  of  labor  (as  described  in  eq.  (7)). Our  findings 
indicate a consistently negative and significant effect of splitting status on average patient risk profile, and a consistently 
negative and significant effect of distance on average patient risk profiles within ASCs among non‐splitters.  In all models, 
the  interaction  of  splitting  status  and  distance  was  significant  and  positive,  consistent  with  model  predictions  that 
differences  in  patient  selection  between  splitters  and  non‐splitters  shrink  with  increasing  distance  from  an  acute‐care 
hospital.   As above, the estimated magnitude of this effect varies with the subset of procedures under study and the age 
stratum sampled; nonetheless, our findings predict that the distances at which distance effects would negate the effects of 




Our  findings  indicate  that  patients  with  higher  medical  complexity  are  more  likely  to  receive  treatment  in  HOPDs  (as 




ASC  location. Within ASCs,  those physicians who work exclusively  in ASCs  tend  to  take on more  risk  compared  to  their 
splitter counterparts. This behavior weakens as (1) the ASC is located further away from emergency capabilities, (2) patients 
are  over  65,  and  (3)  procedures  are  more  risky.  The  effects  we  observe  persist  despite  adjustment  for  patient 
characteristics,  secular  time,  physician  characteristics,  county  fixed  effects,  and when  using  an  instrument  for  splitting 



















































Evans,  R.,  1974.  Supplier‐induced  demand:  some  empirical  evidence  and  implications,  In:  M.  Perlman,  Editor.  The 
Economics of Health and Medical Care (Macmillan, London) 162‐173. 
 




























































































Splitters Non‐Splitters Splitters Non‐Splitters
Average Share of Cases at ASC 0.68 0.995 0.62 0.995
(0.27) (0.007) (0.32) (0.007)
Charlson Score (ASC Patients) 0.039 0.0513 0.0116 0.0572
(0.26) (0.29) (0.13) (0.29)
Charlson Score (HOPD Patients) 0.3389 N/A 0.1948 N/A
(0.80) (0.51)
Age (Mean) 60.07 62.07 60.28 61.5
(14.32) (14.18) (8.56) (9.19)
Male (%) 43.27 43.8 45.36 48.08
Share of Upper Endoscopy (%) 29.87 33.16
Additional Procedure (%) 35.65 25.69 23.38 10.1
Race (%)
     White 76.12 73.27 72.09 64.48
     Black 8.27 7.04 10.6 13.75
     Hispanic 11.04 16.14 11.48 16.03
     Other Race 4.56 3.55 5.84 5.74
Payer (%)
     Medicare 36.71 41.19 23.92 21.93
     Medicaid  2.02 2.37 1.2 0.83
     Private Insurance 56.67 53.72 69.7 75.58
     Self‐Pay/Charity 1.67 1.34 1.84 0.7
     Other   2.92 1.38 3.31 0.95
Mean Phys. Years in Practice 24.11 28.28 24.63 29.45
(7.83) (7.56) (8.09) (6.92)
Forign Medical Trainee Physician (%) 35.47 43.58 34.18 27.65
Gastroenterology Subspecialist (%) 87.97 87.52 86.74 86.31




[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Full sample ‐0.0129*** ‐0.00869*** ‐0.00795*** ‐0.0177*** ‐0.0168*** ‐0.0455*** ‐0.0421*** ‐0.0423*** ‐0.0274*** ‐0.0271***
     Robust standard errors (0.00095) (0.00094) (0.00094) (0.00101) (0.00101) (0.00358) (0.00341) (0.00340) (0.00292) (0.00292)
     Observations 1,326,337 1,320,921 1,320,921 1,320,921 1,320,921 93,587 93,561 93,561 93,561 93,561
     R‐Squared 0.001 0.042 0.043 0.046 0.047 0.006 0.025 0.025 0.048 0.048
Below age 65 ‐0.0113*** ‐0.00749*** ‐0.00691*** ‐0.0119*** ‐0.0115*** ‐0.0363*** ‐0.0337*** ‐0.0337*** ‐0.0225*** ‐0.0225***
     Robust standard errors (0.00118) (0.00115) (0.00115) (0.00121) (0.00121) (0.00385) (0.00370) (0.00370) (0.00321) (0.00321)
     Observations 779,966 775,684 775,684 775,684 775,684 65,411 65,390 65,390 65,390 65,390
     R‐Squared 0.002 0.052 0.053 0.055 0.056 0.005 0.019 0.019 0.039 0.039
Age 65 and over ‐0.0127*** ‐0.00957*** ‐0.00940*** ‐0.0231*** ‐0.0228*** ‐0.0621*** ‐0.0593*** ‐0.0596*** ‐0.0355*** ‐0.0351***
     Robust standard errors (0.00152) (0.00152) (0.00152) (0.00168) (0.00168) (0.00735) (0.00705) (0.00705) (0.00597) (0.00597)
     Observations 546,371 545,237 545,237 545,237 545,237 28,176 28,171 28,171 28,171 28,171
     R‐Squared 0.001 0.032 0.033 0.039 0.039 0.009 0.034 0.034 0.067 0.067
Controls √ √ √ √ √ √ √ √
Age √ √ √ √
County Fixed Effect √ √ √ √
All Outpatient Gastrointestinal Endoscopy Screening Colonoscopy Only
Notes: Heteroskedasticity‐robust standard errors are reported in brackets below the estimated coefficients. "*", "**", and "***" indicate significance at the 10%, 5%, and
1% levels, respectively. Controls include year and quarter dummies, patient race, patient gender, 23 procedure categories, 12 insurance type categories, physician
experience (years since graduation), an indicator for fellowship‐level training in gastroenterology, and foreign medical graduate status (U.S.‐based versus foreign).
Table 3: The effect of splitter status on surgical risk selection in Florida ASCs, 2004‐2007 (Negative Binomial regression models)
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Full sample ‐0.0105*** ‐0.00902*** ‐0.0094*** ‐0.0098*** ‐0.0097*** ‐0.0192*** ‐0.01493*** ‐0.0167*** ‐0.0065*** ‐0.0063***
     Robust standard errors (0.00073) (0.00075) (0.00069) (0.00081) (0.00081) (0.00103) (0.00089) (0.00083) (0.00093) (0.00093)
     Observations 1,320,921 1,320,921 1,320,921 1,320,921 1,326,337 93,587 93,561 93,561 93,561 93,561
     Pseudo R2 0.0005 0.0609 0.0052 0.0119 0.0162 0.0249 0.1126 0.0302 0.1036 0.1075
Below age 65 ‐0.0092*** ‐0.00869*** ‐0.0088*** ‐0.0085*** ‐0.0086*** ‐0.0157*** ‐0.01322*** ‐0.0141*** ‐0.0062*** ‐0.0061***
     Robust standard errors (0.00089) (0.00093) (0.00086) (0.00096) (0.00096) (0.00114) (0.00103) (0.00094) (0.00104) (0.00104)
     Observations 775,684 775,684 775,684 775,684 775,684 65,411 65,390 65,390 65,390 65,390
     Pseudo R2 0.0005 0.0671 0.0015 0.0110 0.0118 0.0219 0.1053 0.0229 0.0968 0.0976
Age 65 and over ‐0.0105*** ‐0.00948*** ‐0.0102*** ‐0.0102*** ‐0.0101*** ‐0.0263*** ‐0.01856*** ‐0.0229*** ‐0.0069*** ‐0.0068***
     Robust standard errors (0.00122) (0.00123) (0.00117) (0.00142) (0.00142) (0.00216) (0.00177) (0.00170) (0.00197) (0.00196)
     Observations 545,237 545,237 545,237 545,237 545,237 28,176 28,171 28,171 28,171 28,171
     Pseudo R2 0.0004 0.0514 0.0023 0.0136 0.0155 0.0279 0.1259 0.0301 0.1205 0.1223
Controls √ √ √ √ √ √ √ √
Age √ √ √ √
County Fixed Effect √ √ √ √
All Outpatient Gastrointestinal Endoscopy Screening Colonoscopy Only
Notes: Heteroskedasticity-robust standard errors are reported in brackets below the estimated coefficients. "*", "**", and "***" indicate significance at the 10%, 5%, and 1%
levels, respectively. Controls include year and quarter dummies, patient race, patient gender, 23 procedure categories, 12 insurance type categories, physician experience (years
since graduation), an indicator for fellowship-level training in gastroenterology, and foreign medical graduate status (U.S.-based versus foreign).
Table 4: The effect of splitter status on surgical risk selection in Florida ASCs, 2004‐2007 (matched samples)
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Full sample ‐0.1246*** ‐0.1184*** ‐0.1057*** ‐0.0997*** ‐0.0716*** ‐0.4118*** ‐0.4309*** ‐0.2779*** ‐0.2923*** ‐0.1432***
     Robust standard errors (0.01110) (0.00275) (0.00878) (0.00877) (0.01237) (0.04082) (0.04127) (0.02260) (0.02286) (0.05168)
     Observations 77,532 77,532 77,532 77,532 77,532 2,288 2,288 2,288 2,288 2,288
     R‐Sq [Pseudo R‐Sq] 0.0017 0.0063 [0.0007] [0.0028] 0.1571 0.0462 0.0558 [0.0181] [0.0224] 0.1723
Below age 65 ‐0.0859*** ‐0.0746*** ‐0.0745*** ‐0.0640*** ‐0.0771*** ‐0.3564*** ‐0.3816*** ‐0.2518*** ‐0.2658*** ‐0.1129***
     Robust standard errors (0.01640) (0.01636) (0.01355) (0.01344) (0.01778) (0.05081) (0.05193) (0.02934) (0.02985) (0.06276)
     Observations 37,228 37,228 37,228 37,228 37,228 1,348 1,348 1,348 1,348 1,348
     R‐Sq [Pseudo R‐Sq] 0.0007 0.0099 [0.0013] [0.0046] 0.143 0.0364 0.0551 [0.0143] [0.0241] 0.208
Age 65 and over ‐0.1615*** ‐0.1605*** ‐0.1342*** ‐0.1330*** ‐0.0628*** ‐0.4637*** ‐0.4957*** ‐0.3042*** ‐0.3273*** ‐0.1215***
     Robust standard errors (0.01508) (0.01512) (0.01147) (0.01150) (0.01718) (0.06625) (0.06715) (0.03525) (0.03571) (0.08980)
     Observations 40,304 40,304 40,304 40,304 40,304 940 940 940 940 940
     R‐Sq [Pseudo R‐Sq] 0.0029 0.0055 [0.0003] [0.0025] 0.1867 0.0557 0.0675 [0.0230] [0.0286] 0.1629
Controls √ √ √ √ √ √
Neg. Binomial (marginal effects) √ √ √ √
County Fixed Effect √ √
All Outpatient Gastrointestinal Endoscopy Screening Colonoscopy Only
Notes: Heteroskedasticity-robust standard errors are reported in brackets below the estimated coefficients. "*", "**", and "***" indicate significance at the 10%, 5%, and 1%
levels, respectively. Controls include year and quarter dummies, patient race, patient gender, 23 procedure categories, 12 insurance type categories, physician experience (years
since graduation), an indicator for fellowship-level training in gastroenterology, and foreign medical graduate status (U.S.-based versus foreign).
Table 5: The effect of splitter status on surgical risk selection in Florida ASCs, 2004‐2007 (using medical training in Florida as an instrument)
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Full sample
Splitter ‐0.238*** ‐0.140*** ‐0.137*** ‐0.208*** ‐0.198*** ‐0.142*** ‐0.0883*** ‐0.0877*** ‐0.124*** ‐0.123***
(0.0126) (0.0134) (0.0135) (0.0142) (0.0143) (0.0182) (0.0199) (0.0201) (0.0208) (0.0211)
IV (first stage) 0.0501*** 0.0453*** 0.0452*** 0.0463*** 0.0460*** 0.0627*** 0.0556*** 0.0551*** 0.0602*** 0.0592***
(0.0005) (0.0005) (0.0005) (0.0004) (0.0004) (0.0015) (0.0016) (0.0016) (0.0016) (0.0016)
Observations 1,326,337 1,320,921 1,320,921 1,320,921 1,320,921 93,587 93,561 93,561 93,561 93,561
R‐Squared 0.001 0.024 0.026 0.017 0.020 0.001 0.018 0.018 0.023 0.024
Below age 65
Splitter ‐0.239*** ‐0.156*** ‐0.154*** ‐0.193*** ‐0.189*** ‐0.129*** ‐0.0907*** ‐0.0905*** ‐0.113*** ‐0.113***
(0.0132) (0.0139) (0.0139) (0.0146) (0.0146) (0.0209) (0.0221) (0.0222) (0.0232) (0.0232)
IV (first stage) 0.0523*** 0.0473*** 0.0473*** 0.0486*** 0.0486*** 0.0575*** 0.0524*** 0.0524*** 0.0561*** 0.0560***
(0.0006) (0.0006) (0.0006) (0.0005) (0.0005) (0.0018) (0.0018) (0.0018) (0.0018) (0.0018)
Observations 779,966 775,684 775,684 775,684 775,684 65,411 65,390 65,390 65,390 65,390
R‐Squared 0.002 0.027 0.029 0.025 0.027 0.002 0.008 0.008 0.013 0.013
Age 65 and o er
All Outpatient Gastrointestinal Endoscopy Screening Colonoscopy Only
      v
Splitter ‐0.208*** ‐0.113*** ‐0.110*** ‐0.237*** ‐0.233*** ‐0.152*** ‐0.0885** ‐0.0874* ‐0.187*** ‐0.185***
(0.0268) (0.0284) (0.0284) (0.0314) (0.0314) (0.0365) (0.0448) (0.0449) (0.0519) (0.0521)
IV (first stage) 0.0452*** 0.0414*** 0.0413*** 0.0411*** 0.0410*** 0.0748*** 0.0607*** 0.0604*** 0.0613*** 0.0609***
(0.0010) (0.0010) (0.0010) (0.0008) (0.0008) (0.0029) (0.0029) (0.0030) (0.0036) (0.0036)
Observations 546,371 545,237 545,237 545,237 545,237 28,176 28,171 28,171 28,171 28,171
R‐Squared 0.001 0.023 0.023 0.006 0.008 0.002 0.032 0.032 0.023 0.024
Controls √ √ √ √ √ √ √ √
Age √ √ √ √
County Fixed Effect √ √ √ √
Notes: Heteroskedasticity‐robust standard errors are reported in brackets below the estimated coefficients. "*", "**", and "***" indicate significance at the 10%, 5%, and
1% levels, respectively. Controls include year and quarter dummies, patient race, patient gender, 23 procedure categories, 12 insurance type categories, physician
experience (years since graduation), an indicator for fellowship‐level training in gastroenterology, and foreign medical graduate status (U.S.‐based versus foreign).
Dependent Variable:
Charlson Score [1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
ASC indicator variable
Full sample ‐0.300*** ‐0.256*** ‐0.255*** ‐0.276*** ‐0.275*** ‐0.183*** ‐0.158*** ‐0.157*** ‐0.167*** ‐0.166***
     Robust std. errors (0.001200) (0.001140) (0.001140) (0.001370) (0.001370) (0.002650) (0.002790) (0.002790) (0.003360) (0.003360)
     Observations 1,683,927 1,681,877 1,681,877 1,683,882 1,683,882 124,188 123,855 123,855 124,185 124,185
     R‐Squared 0.074 0.167 0.166 0.179 0.177 0.074 0.091 0.091 0.112 0.112
Below age 65 ‐0.249*** ‐0.205*** ‐0.205*** ‐0.224*** ‐0.224*** ‐0.158*** ‐0.134*** ‐0.135*** ‐0.143*** ‐0.143***
     Robust std. errors (0.001430) (0.001340) (0.001350) (0.001620) (0.001620) (0.002870) (0.003030) (0.003030) (0.003610) (0.003610)
     Observations 1,011,181 1,009,851 1,009,851 1,011,154 1,011,154 88,668 88,457 88,457 88,668 88,668
     R‐Squared 0.059 0.177 0.174 0.189 0.186 0.064 0.083 0.082 0.109 0.108
Age 65 and over ‐0.385*** ‐0.335*** ‐0.335*** ‐0.367*** ‐0.367*** ‐0.258*** ‐0.223*** ‐0.223*** ‐0.240*** ‐0.240***
     Robust std. errors (0.002100) (0.002020) (0.002020) (0.002500) (0.002500) (0.006050) (0.006390) (0.006390) (0.008440) (0.008440)
     Observations 672,746 672,026 672,026 672,728 672,728 35,520 35,398 35,398 35,517 35,517
     R‐Squared 0.1 0.166 0.166 0.18 0.18 0.106 0.116 0.116 0.151 0.151
Distance (in Miles)
Full sample ‐0.0407*** ‐0.0292*** ‐0.0293*** ‐0.0662*** ‐0.0662*** ‐0.0367*** ‐0.0256*** ‐0.0256*** ‐0.0465*** ‐0.0464***
All Outpatient Gastrointestinal Endoscopy Screening Colonoscopy Only
Table 6: The effect of care setting and distance to the nearest acute care hospital on splitter physicians’ choice of surgical risk in Florida ASCs
     Robust std. errors (0.000235) (0.000203) (0.000202) (0.000577) (0.000576) (0.000653) (0.000580) (0.000580) (0.001400) (0.001400)
     Observations 1,683,927 1,681,877 1,681,877 1,683,882 1,683,882 124,188 123,855 123,855 124,185 124,185
     R‐Squared 0.012 0.13 0.129 0.152 0.151 0.018 0.057 0.057 0.091 0.091
Below age 65 ‐0.0342*** ‐0.0238*** ‐0.0239*** ‐0.0541*** ‐0.0542*** ‐0.0328*** ‐0.0218*** ‐0.0219*** ‐0.0393*** ‐0.0394***
     Robust std. errors (0.000275) (0.000233) (0.000233) (0.000686) (0.000687) (0.000730) (0.000624) (0.000626) (0.001430) (0.001440)
     Observations 1,011,181 1,009,851 1,009,851 1,011,154 1,011,154 88,668 88,457 88,457 88,668 88,668
     R‐Squared 0.01 0.151 0.148 0.169 0.166 0.016 0.054 0.054 0.089 0.089
Age 65 and over ‐0.0511*** ‐0.0375*** ‐0.0377*** ‐0.0832*** ‐0.0834*** ‐0.0469*** ‐0.0328*** ‐0.0328*** ‐0.0636*** ‐0.0636***
     Robust std. errors (0.000425) (0.000371) (0.000370) (0.001040) (0.001040) (0.001380) (0.001230) (0.001230) (0.003590) (0.003590)
     Observations 672,746 672,026 672,026 672,728 672,728 35,520 35,398 35,398 35,517 35,517
     R‐Squared 0.016 0.112 0.112 0.142 0.142 0.024 0.069 0.068 0.125 0.125
Controls √ √ √ √ √ √ √ √
Age √ √ √ √
Physician Fixed Effect √ √ √ √
Dependent Variable:
Charlson Score [1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Splitter ‐0.0227*** ‐0.0181*** ‐0.0173*** ‐0.0208*** ‐0.0220*** ‐0.0704*** ‐0.0644*** ‐0.0641*** ‐0.0412*** ‐0.0416***
(0.00140) (0.00141) (0.00141) (0.00143) (0.00143) (0.00537) (0.00510) (0.00511) (0.00452) (0.00450)
Distance ‐0.00714*** ‐0.00667*** ‐0.00649*** ‐0.00220*** ‐0.00249*** ‐0.0229*** ‐0.0191*** ‐0.0191*** ‐0.0126*** ‐0.0127***
(0.00046) (0.00046) (0.00046) (0.00052) (0.00052) (0.00177) (0.00166) (0.00166) (0.00160) (0.00159)
Splitter x Distance 0.00540*** 0.00484*** 0.00482*** 0.00284*** 0.00309*** 0.0208*** 0.0179*** 0.0178*** 0.0122*** 0.0123***
(0.00048) (0.00048) (0.00048) (0.00055) (0.00055) (0.00179) (0.00169) (0.00169) (0.00168) (0.00167)
Observations 1,326,337 1,320,921 1,320,921 1,320,921 1,320,921 93,587 93,561 93,561 93,561 93,561
R‐Squared 0.001 0.042 0.043 0.047 0.046 0.010 0.027 0.027 0.049 0.049
Splitter ‐0.0193*** ‐0.0144*** ‐0.0140*** ‐0.0146*** ‐0.0153*** ‐0.0626*** ‐0.0573*** ‐0.0572*** ‐0.0374*** ‐0.0375***
(0.00172) (0.00169) (0.00169) (0.00171) (0.00171) (0.00636) (0.00608) (0.00609) (0.00545) (0.00544)
Distance ‐0.00624*** ‐0.00547*** ‐0.00552*** ‐0.00168** ‐0.00195*** ‐0.0218*** ‐0.0187*** ‐0.0187*** ‐0.0125*** ‐0.0126***
(0.00061) (0.00059) (0.00059) (0.00067) (0.00067) (0.00231) (0.00218) (0.00218) (0.00201) (0.00201)
Splitter x Distance 0.00500*** 0.00386*** 0.00393*** 0.00236*** 0.00257*** 0.0199*** 0.0176*** 0.0176*** 0.0117*** 0.0118***
(0.00063) (0.00061) (0.00061) (0.00072) (0.00072) (0.00233) (0.00223) (0.00223) (0.00211) (0.00210)
Observations 779,966 775,684 775,684 775,684 775,684 65,411 65,390 65,390 65,390 65,390
R‐Squared 0.002 0.052 0.053 0.056 0.055 0.008 0.022 0.022 0.04 0.04
Splitter ‐0.0261*** ‐0.0213*** ‐0.0213*** ‐0.0293*** ‐0.0297*** ‐0.0806*** ‐0.0770*** ‐0.0775*** ‐0.0473*** ‐0.0477***
(0.00229) (0.00232) (0.00232) (0.00239) (0.00239) (0.00948) (0.00918) (0.00918) (0.00795) (0.00796)
Distance ‐0.00886*** ‐0.00744*** ‐0.00741*** ‐0.00317*** ‐0.00323*** ‐0.0221*** ‐0.0188*** ‐0.0189*** ‐0.0113*** ‐0.0114***
(0.00069) (0.00069) (0.00069) (0.00078) (0.00078) (0.00246) (0.00237) (0.00237) (0.00249) (0.00250)
Splitter x Distance 0.00646*** 0.00556*** 0.00565*** 0.00436*** 0.00434*** 0.0194*** 0.0172*** 0.0173*** 0.0127*** 0.0128***
(0.00073) (0.00073) (0.00073) (0.00085) (0.00085) (0.00254) (0.00244) (0.00244) (0.00273) (0.00273)
Observations 546,371 545,237 545,237 545,237 545,237 28,176 28,171 28,171 28,171 28,171
R‐Squared 0.001 0.033 0.033 0.039 0.039 0.012 0.036 0.036 0.068 0.068
Controls √ √ √ √ √ √ √ √
Age √ √ √ √
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